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Abstract of JP 2000124138 (A) 

PROBLEM TO BE SOLVED: To simply avoid 
accumulating carriers, without causing ttne 
contamination, etc., of a substrate surface or an 
underlying layer surface by the thermal cleaning 
treatment using hydroxide gas of a specified 
element to remove Si or Si compound existing on 
the substrate surface or the underlying layer 
surface. SOLUTION: Si or Si compound existing on 
the substrate surface or the underlying layer surface 
Is removed by the thermal cleaning treatment using 
As hydroxide gas as a cleaning gas. Si or Si 
compound existing on the substrate surface or the 
base film surface is removed as hydroxides by the 
reduction reaction with free hydrogen dissociated 
from the As hydroxide gas. Thus Si or Si compound 
can be removed, without complicating a 
semiconductor manufacturing apparatus structure 
and causing the surface morphology deterioration, 
resulting in that the carrier accumulation due to the 
action of Si as a donor can be avoided. 
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imM 1 ] As ^-^ti- 1 1 1 -vmit-^m^mm- 

TtiMT-^oT A s Sr^tf I I I -vm^t-^'>fmm^:§Si 

^mf^-thmi^. f-^mmmmmmt f^itm^iTmmT) 

&mmm±td±mMrmmymm(z^^-t6 s i ±fm 
s i ■(t-^9Ji^^^i,zm^^m^smzm.^^n.'c\,-^:^ z. t 
^mm. h -thwm i tmj^^w^-nm. 

C 3 ] MIB A s (ryi^m\miiy^ if A s H 3 -f.t> 
■I. i ^: -r ^ItilJ]! 1 4 fcJi 2 latt^O^fflMli:^ 

[ff*3S4 ] A s srAtf 1 1 1 -vm\t-^wmm- 

hts:hW^(r^mM. Xti, Z<nmWMm\z^m^fx.fzY 
tiKT-fc-^TAs^-^tf I I I -VJ^-ft-^i!iom*SfB)K 

^i^^A l^St-i-^T I I I -VMC-^if^JKT)! t?t{i2 

HUlSI I I -V]K^t,-^!lIi01 4fc{±2j.:JL±c7)^iSB^9lK 

fi. toia*««ffiXJ±HfrieTtfiM<o«Btc#ftt-^ s i 

S S i , if 1 ^rv ^ L 3 cov ^-rtiA^cie 

tt-JOaffi^Jia-^rffi J; T 15^* $ fix ^.ffM^ ix/i 
t^T-S) ■!> .1 M t ^1. ^^ft^a. 

[000 1 ] 

[^Bjc^^K-r^swcs^if] -^wm. A s ^#tf 1 1 1 

*^«ffitcffM§tL/2T±MT-#)-^TAs^#OI I I 

CVD (Metal Organics Chemical VaporDeposition) 
5S^fflV^fv:xb°^'^i^-r;^^*tcj:^T I I I -ViK-ft: 

mco«ffi(c#ft-r^ s i Sitjis i -fb-^^^^-r^ 
mmmmsmzmth. 

[ 0 0 0 2 ] S3t. ^mm. A s &#tf I I I - Vii 

HtcffM^^XT'cTtfiMT-^-^TAs^-^tfl I I -VIS 
'ft-^«Omi^^)l3&-^>^^Ttft!lliO*ffitC. MO CVD 

^mzmth. 

[0003] 



[iB£*OS#l] MESFET (Metal Semiconductor Fi 
eld Effect Transistor) ^HEMT (High Electron M 
obility Transistor) ^cO^#;gBtCi3V^T«, W 
fttLT. II IJS(7)7t*tVii£7)7C«t^-S-tf I I I 

-VSe•^t,-^^SJ^»#::^)^fflt^^>i^S^i:^^)i'fcS„ itOI I 
I -Vj^-fL-^^ftit LTti. mif. Ga (^'y^ 
A) tAs (tAlg) i:$:-&tjGaAs^#:*ifflVii(i>tL 

1.0 

[0 0 04] GaAsiji»1*:^i^ii>^^^»#:M»i. M 
GaAs^»f<s*^A,^sa:Ki:. CltfOa^itJlBiiC 

i<:0«^, **g™±. mUt. MOCVDffi 

[ 0 0 0 5 ] ±a!L7^c j; 3 5r¥®i*^«tci3V^T{i. ii 
S«txt°^'=Jfi->r;i-iifci7)|^ffi^2-:>c7)|iiffit-S 
Slj!c*J^tr^dfi^^;WJiC5^Ht:. Si (i^Urjy) t. 

[00 06] S it^V^i—bLXf^m-t^ZtizX^^ 
*fflt:=Jl^^§ti./ixb°^^i^^;Pil) co^BmSco^ffl 

^i.htLX\^fz. 

[0007] ( 1 ) ISl<7):^rffi{±. TiS<73:fcititlEtt 

^y^'Mat: j; D , mim>mm^fzi,iTmm<Dmm^z-^ 

^^Si^fz^tSiit-^m^m^-t^zbt^zX^. s 
i>6iH:>— t LX^m-t^Zb\>zi:h^^^}Tcnmmi 

mithkot^^h<r)Xhh.. 

-XM. 1:J. Crystal Growth 91(1 
988) 6 32 

H. Kanber et al. 
[0008] ( 2 ) m2<D-^m,i. TIE«X:ffi2 tieig 

^{z j: -D T . a«<5o^ffi4 f^(±Ttaii<5o^Hic#itr 

!> s i t.fz\isi-{t'^'!k^mi;-t^-fimx-h^. 

^ClK2 : W^¥5 - 1 7 5 1 5 0-t4^# 
[00 09] (3) |g3«0:^rj£{±. TiHc0^iR3, 4fc 

le^S^iS J; a ic, u V ( ^^'hS ) *y>3!QS(c J; -fT 

J; 0 , Si iJttis i ■fb-^^^S^KM^at 
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Jems : !HfMT9 - 3 2 0 9 6 

:S:K4 : J . C r y s t a 1 Growth 133 

( 1 9 9 3) 1 2 1 
S. Izumi et al. 

[0010] ( 4 ) 1^4 (r>:fjmi. Tsico^m 5 tclE« 

S:K3 : #^^1 0-1 2 5 5 3 
[00 11] 

:^mX'li. x./f-y^'-tc j; D S i t.fzlis i fC-^tfig^rl^ 

:Lo^mm:wmth^z\t^ j^-yi-y^imcoT.mi 

[0012] ■t^j:hib. 4i»*xmT'ffiffl§aTV^S^ 

fi. ^^izmm<7)mm(,zmmLxLto. ttz. y^>v 

[0013] tf^, IS2i:0S"ffiT-{i:, ^BMaffl (tS^":^ 
[0 0 14] S^>t;:. Ig3c^:^^-rii:. Sii;^c(iSi 

< . y^t-hmm^mMt~tz\xr\mMmm.\\L\z[^'^ 
X. ^cr,±i,znm^tii>:^^^^iy^^umcomm'ty ^ 
a i/—tmitt^ t^^d mmti^h tz <, 
[0 0 15] ^h\iz^fz. mA<D-jf&x'\t. m2^^rffi 



{zi-)xmm.<r>^m±fzi,±Tmm<rmmifinm^fih t 
mm^z. mmmmm (^vstt^t^ffl) (73^-;^^«^-r 

h tz^ayzf A v^mfz\>zmm}^ts:nK\tt£i^t£V^fz^^ 

'=mw^mwmmimmzt£ ^m,ifi-h 

tz. 

[ 0 0 1 6 ] ^ :^^mii. #»#;Mit^Sc7)ffifiJc 

commtt. muc^mmtrzii.Timc^mm<7)mmt . 
mm'^y*^=j~<Dmitt &js< c: i:^r< , a« • xb° 

^' ^ -V ;l--^B S /^c { ± X b° ^ ^ £^ ^ ;l^BjS*|^ffit' is (t 

[0017] tfz^ *^B^(±. ^jTcD^mcommt 
mcrtmmtfzitrmmcommeomMkb. mm^y^^'J 

[0018] 

mm^mm-^tz^co^mi ±.t^m^mm-hfzib 
(cftAi?3i 1 imcomMmmimxit. a s ^#tf 1 1 1 

S«*StcjfM§n./iT*fi)Kr?>-5TAs^-i-tf I I I 

MOCVDa^^fflV^fcXb°:?'^i^-v;l-)jg:gCCj;-^T 

I I I -vK-ft;-M^!ii^xe^^>--v;ws^ffM-r-l>IS 

[0019] zmmmimmcrimmmmmx-ii. a 
s<^7m^m:ffxt-i^fmLfzmmii (^*«) ^zx 

h mitK^m'.z ii-^x. muc^mm t tz ^trimc^mm 

t. wmmt.fz\±ymm<r>mM<7)mmt. mM'ty^ 

ui;~(/MiVc Srtg< ; t , Si t.fz\± S i -fb-^^Js 
«j3!ci7)ajift»^tS< ^ h^:< . Si t'^Y^-h LXi'^ 

ffl-r ^ ' t J: s ^ -v y T<^sw ^|je±-r I. t d^-cs 

[0020] mim2tmc^mm^mrHmi±. mim i 

mmmttzimmc^mm^^z^iE-t^ sit-tzusi it 
^m^^^i>zm^-^m^^m^mzm.^^tix v ^§ ^ t ^ 

[002 1] zcr,m^m2nmcommmmjjmx'ii. m 
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mc^mmtrmrtmco^miz^^-t^ s i ttziis i 
[0022] m^msimc^MmmMiT'mi. n^m i 

[0023] ff5Rll4lBaiO¥»*^S«±, A s ^^tf 

1 1 1 -vm^\:i^m^mm^^^d:^mucnmm. tfz 
fi. z commmmizm^^titzTmmTh ^ t a s ^ 

t,zJ:->Xl I I -Vj^-fb-^tOl *fc{i2Jil±c7)xtrrJ' 

dfS^-v;PiiSrffMLT^ri.^»#;gST-$)-5T. I I I 

mmmtrziiTmrncommiz^-t^ sixasi 
mtiK m^mi^j:\-^L3c^\^-rn.Mzimc^mmmmif 
mzj: '^xm^^tiX7i)^i:,m^^tifzi><7)X'h^ <i t ^ 

[0024] ^oif Ai<Ji4iBt!5«^»*gaTii. mm 
<r)mmifzi±Tmm(nmmi>z^-t^ s i ttins i-ft 

m^-^fz^--?j\^^ v--y^mmzX'yxm^$tih. 

Ztuzi:^. s iib^Vi'-bLXf^m-r^ilklzXh^ 

mitt. mmc'^mmtfzitTmmc^mmi^mmt . mm 

X'^t. 
[0025] 

izim-t^. 

[0026] [ 1 ] ~mm<^mm 

[ 1 - 1 ] ffiliSt 

ttzii. zcr,mmmmt,zm 

fS.^tifzTmmx-h'ox . mm. GaAs-ft-^atoi 
\z'i^^iy-r^umfj^^^x^Tmm<^)mmiz. Mocvoa^ 

im^'^fz:r.\z°:^^>--TjUf&MizX'yX . mtii. GaA 

v--yrmmiz^'ox. Mm.^mmtfzi,i.Tm 

0 IZL fzi>cr>X'h^. 

[0 0 27] -t^^hib. GaAsiti»f4j*>^>^^ 

f)sb. ^-^/v^' u-^y^^'mmzx-oxmuc^mmt 
fzi±Tmmcomm^z^^^ ^mm^m^^h z t 

-^fz, 

[0 0 28] L-ii>L^-^h. :i<r>-^~^iV9^)~—y-f 



mm^m\^tzijm(^m.m^m.x-\,i . nmmm^z^^-t 
h nrnMitw^^T-miiiim^^h zt^ se^i: lx 

^-^fz.., zc^yfz^. :LaymMmmm.^tx.fz^mi^mmx^ 
mm.h:!^\:f^^y-^)vmh.<n^mt.fz\imS:-th 2 

h-^-m&<7im.^mm^x?i-h h . mm<r>m.iiiiV^^m% 

(r^mz'^^h%,<nh^i^tthmM<nm^m''--th i^co 
so , S i mcMC)^tmc^MI>m'J'^ t ^ V-i i t >0^¥iJBJ L 
/to S^^. CV (Capacitance Voltage) ffitCiO-W-ffi 

[0 0 29] ;icr,b^. ^-vUTf^ilStS i cOiiJSi: 
c^^tcfflM -S. ; ^: mm Lfz. ZtDZt^-i^. 

^mcD^^ urcowmt. s i tfzits 

i it-^mzmMiJ^^, hh^x. i>>fifz . i S i t ;t{± S 
i'\\L^m^mt:-thfzibiiZ. i?y-:::y^'fflc7)AsH3 
:ffXcr>m^*.^^<LX7i.rz. ^com^. AsHg;^fX 

^H* ^^«T±t&Mtoaffl(c#ffi^.|> S i sfef^iiS i {t-^ 

[ 0 0 3 0 ] ^if. ^mfmmX'ii. y 

ymtc. A s Hg ^ g^:ffi^kll^W«^Mif^^l^ 

hXol,zLfzh<:nx-hh. 

[00 3 1 ] ZcoXdt^mmz^filf. ?^Jjg,§tlJtxh° 

<. micommt^itrmmcommtz^^^mm'^s 

[0032] ^fe. A s H3;^?xc!0«$&*i: LTJi. M 

i.{f . s i 4f^(±s i 4l:^ft*^^t3i^*prtg^ffii^» 
'^m-^mmcrimmt tiitnmcommcri'jmmz i-^x 

m^^^coX-^&^fi^^W Ltzt^-oX. itOj;3^rf**& 

[00 33] 4?^, ^HMH^ff L 

3 0 0° Ct:J[±c?3jaK;^)i'igS§ixTV^S« Clix 
{± , A s H 3 3&i^^t: ftlK-r 5 i ^ tc-f - 6 , 

-^Rm. 5 0 0° C-8 5 0° CtfOigiB'CISSSn. 

[0 0 34] ^H3!!yi&ff-5Jl-^c?)3!!]!SIEE^li: 

Lxit. mKarcr>K:fjti-m.^^tix\^6 , 

[ 0 0 3 5 ] =5c-*3. As Hs:^'XiRmmi,zm^i-6^ 

^i±^ s^i^x-mik^i>2:5^zLxi,X\^L. ^-^'Jr0 
xx-miL^j:t)>him^i>xd><zLxi,kVK z(r>m 
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[0036] [1-2] 

±iaiij3!ct=*5v>T. mi'^^mm-tt. mm.<r>mm^fzii 

[0037] CicoJft^. A s 'y^j:< h %>m 

m<^mM^fz\iTmm':r>mMf,z^-^^ s i ^tziis i 
0 . muco^mt. tzi±Tim<rmM<.z-^^h ufmit 

ll^*e^l»i(t-C^< . s i A^Ji s i 'fL-^ifiat^ 

[0038] [1-3] s&a 

[0039] ( 1 ) *»4i^ff:5^ac 

cr>mM^fzi,xfmmc^mm^z^i£th s i a/^tis i ft 

[0040] (2)4/^, ^mmmm^zi^ixii^ 
fdts i it^^m^^Mzm^^m^^m^m^zm&^tLX 

MzX*). S i ttzits i^t-^^^^l>zm^ 
[004 1] ( 3 ) $ ^>t. m 

mmm^mi-t^iMi-^c^mmumtLx . 300° 

tr^-^izmmth z. b i}^x^ h , ^<^m^. si±fzi,± 

s i -g> ^ t *i-r-t^ h . 

[0042] ( 4 ) $ ^^(ci Tt: . *^]!ittomi(- iix 

tLTV^-S.. ^ixt;J;'9. *HMSI4>tcS:jtBS3&-^> S i 
**Mi!lS:l^-r Z t i)^X-% h <■ 
[0043] ( 5 ) ^/i, ^HJrftiOffMtC iWf. 

c^^fflS^ctiTffiMtfoaHtcffit^l, s i tfzlis 

'^m^mtcth^-^. ^--?)V9 \)--yymmz^'j 
xw.i:^tLh, zKi^zx'o. m>E<:nmMt.fz\xrm.mcn 



M^^Hfr®a*ffiWb^i> i b ¥x # i> 
[0044] [ 2 ] ^coiit^comt&i^MM 

[004 5 ] (1) mtii. ^commmmxn. mm 
bbx. GaAs^mm-^^j:tTyv~y°^mmmm 

G a A s i^m#m\-<r>imi^Xh -oX. a s ?r#tr I I 
I -vm-it-^m^m-^^j:^mMi:m^-^hJ:oizLX 

[0046] (2) ttz. ^commcomrnxu. Ttm 

bLX. GaAs{t.-^sf^:*^^>:5rSxb"^'^^'->r;kJlSrffl 
\->S>m^^imLfz. Lt^L^£t^h. *^Bfi(±. GaA 
s^C-^l^mt^AsS-i-tf I I I -Ymi\L-^mt^l^^J:h 

Al,Ga(i_,, As-fL^tfe, In,Ga(i.,) 
As-fC^itt, A 1, ! (I nj,Ga(i-y) ) } d-,) P. I 
n G a A s P'ft;-^^*^fe^:-SxK'^'=3f i^-ir/l'Ji^fflVii 

[0047] ( 3 ) S ^.tc^fc, 5t«ll]5£cOff^»-Cii, 

■v;UJli; LT, GaAs-ft;-^^%;5^^>^SXb°^'^ix^;U 

G a A s i\L-^mmcn>A s^^tsl I I -Vmit-^^t^ 

'^->(c«. *%BJ^(±, AsSr#4^rvU I I -Vj^-fE-^fij 
vCf^^^l.xbiS'^i'-v^kJl^fflv^S J; 3 LT J: V\ 
[0048] (4) 3|sf60Ji{i. MESFE 

T . H E M Ti^^^'t.c7)^#^ga^: ^jSifflt--^ >r t d^-c^ 

I.. 

[0049] ( 5 ) zcTiimzh^ ^%m>.i. ^(DW^^ 
muL^j:\'^mmx'm^m^^mmm^m^j:zbii^mx 

[0050] 

[0051] ( 1 ) mmm 1 

X\i. GaAs^^c^^i^j^T-g-ryl^-T^^^tta^ 
SrfflV^;^^ i?U-->'j5''ffltO;^fXi; LTfi. As 

W^iJX^WiV'^fz. ZCOi^^, AsHg^'xa, ^-f UT 
^'xx^ViL^jr^^i^mikLtz. Z<n^^'}riiy.b LT 
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9k^A : A s Ha lOOOsccm 

mmm^-s 5 o' c 

[0052] zcr>mmmmmt-r-r^ t . ry v~y°^ 

•9. >f^$tft%^-^S^V^|^j5 0 0 0:t>':?'XbD-AtOX 

do ) ^J^^L!t« C:cDGaAs>'N'-y:7rJiS:?^J^c-r-g. 

fzUbc^mmtLrii. TMG ( bU;^^;l^;^'U'>A) 
AsHatSrfflV^yto tfc. Zcr,B.fM^i^W.i-hfz 

[00 53] a A s VS" y 7 TJi^OJFMMJl?!)^'**T 

•t^t. GaAs^S"/7rJlt^±t, MOCVD-ffi^ffl 
V*?t X t° /L-Jjic^C J: o T . jlige^tCX t° >- 

tf*!;l 5 0 0:tV^'Xhn-i^£7)Xb°:$'^i^-^'/PB (iil 
T Tn-GaAs/lj i;V>d . ) SffMLTt, ^<rT\ 
n{±, *«?3X 1 0i''cm-3T*.S<, iCOn-GaAsJS 

^mf&'t^fzibcomm'^^^ y T;^'X t G a A 

[0 0 54] (2) IIMM2 

A s H 3 ^'X 0}^M*^'*fr A i: |5| t T-\ ^!iL^l^Jaffi*^■*fr 
A tcib^ 5 0° C tS< , 5aaB$^*^'^fr AO 1 2 *<50 1 

^S:#^B : A s Ha ^fXCDWi- lOOOsccm 

®fflia*-8 0 0" c 

[0 0 5 5] (3)||M^J3 

3 i, . mmmmc^Mimf^^m^'^x . mmm i 
A s HsA':xcomMti^^f¥Aco 1 0 ^£7) 1 mmm 

: A s Ha iJX<D^^"- 1 0 0 s c c m 
ffiSMtf-S 5 0" C 

[0056] ( 4 ) rnrnm^ 

^mmmAh. mmmm<^^m^f^^m\>^x . mmmi 

A s w^ijxefAm.ifi^\'^A<n \Q%<r)\ x\ mms^ 
t/i^f^Abit^s 0' cffi< . mm!mmi/^^n^A(7) 1 2 



*f^=D : A s Hs 55fX®«Ei- 1 0 0 s c cm 

iaaiafg- 8 0 0° c 

[00 57] ( 5 ) USt^J 1 -4 m±cr)i:m 
l^LtzA ':>cr)mmm 1 -4 J: -5 Ti^^ixfc 4 otD^ 
*#;^gt'3i.^T, s i ( s i 4t-^mz-ktfi^ s i 
-^tp ) c^ym&& s I M sx"^^-r^ bbti>lz. ^ y 
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[oo58]Hi-ia4{±. ^ti^'iimmm i -4 ^zn 
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AsH^:ff:z.cr>mkmtfi^\mi:. S i S;t{iS 

[00 60] ttz., mmm2 02) bmmms m 
3 ) b c7)tmx *9 . s i i ^t^^co^iz. jjaaifl 
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[00 6 1 ] iii±>o>^ . s i ^ Ttfis i it-^m^m^-r 
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[00 62] 4?^^, mi—mAt^h. S iiiJKt=3f^'J 
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^ 0 . S i «S3&vh§ v^^-^ti, U T}i«t/h§ < 

[00 63] i 0 . ry Y-r^im'&w^b g 

a A s ^ -y 7 r Jl t t ft 5 ^ U T ilJgii . H 
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*JtKW 1 «±. Si F-^-i: L-Cffffl^S r b J; S 

b^m\^x. %mm\-'Abn\^xhh. 
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[0066] -t^h-h . ^itmm 1 Tii , Si^i r i— 

i^c^mmmMjjmtLx. M*c^m3(^^ (uv^v 

■h. As H^cTim^Mt Lt , S i tf^zltS i it-^^^ 

[0067] zcoi^^ fm^f^t Lxit. Mi.{±\ 

WA(D2Q^C01X\ mm^^t^^WA i 0 5 0 ° C ffi 

< . mmmififkWA(n 1 2 1 1 v ^ 3 ^w^m^^ 

tz. 

: A s Ha ATXWilt*" 5 0 s c cm 
itDJIia^-8 0 0° C 

[0068] ( 7 ) ib») 1 tmmm l - 4 ^ COjrb^ 

ib^f^j 1 tfctt-s. s i . mmm^t . 0 rm 

SIMS T--5i-w t . ^ -V y T?s«{i c vat'i^fi L . m 
m^t y ^ui/-i± u-^wimmm lt m& Ltz . 
[0069] H5{i. immnzBif^ s i mmtmm 

MThh. latci^v^T. #ttft^C2 Hi. S iiiJgco 
[ 0 0 7 0 ] H 5 t'^i^-r J: 0 Cc, ibWJ 1 T1±. T'yV 

-T^mmmmmtGaAsJ-^yyrmbco^miz. s 

^mz^^rVTcniWmiiM.^ti^\>^^ 
[007 1 ] L:^-L^£t^(^. Zcoktmm 1 Tii. S i 
F^-t LXim^^Ztl,z^:^^-rVT(^WmM± 

■t^ijmbLx. uv^Y>mmim^^^tLX^^^. 
zMzi^. G a A s vs:^ 7 rmcommiz^-^ Xti^^< 

[0 0 72] (8) J:bKfij2 — 5 

fr^^V-^T. ifc!RMli:lltT*l.. ■r*;b*>. *ifc!K 
i^j2- 4-C1i:, -tf-V/P^ y--V^-Ma^OH«l^f+^: 
LT, J:b«^^JlO*f+E-C-(±^<. ^ixmUMMl- 
4tlRlt^f+A. B, C, Yi^mv^fz. itlti, UV^ 



[00 73] (9) Jt«J^J2~5 t^SfeMl-40jt^ 
Il6{i. ^tef^Jl-4i:J:b«^J2-5tCfc{tl>'^-fX 

(PPM) <7)aiJ5g«SSSr7K-rEI-C-ft -I. » , ^ (7)^-f 
XtOSIJSt-ti. -f>-3-;Ht^^Surfscan6200Srffiffl L 

fz. 

[0074] m^KCOr t < , HJft^J 1 —4 Tii, n - G 

0. ic?)it»Jl— 4T-<i:. n-GaAsS£7)^H^:7 

~5T1i:. -enmil)!ffei?ljl~4 tib^, n-GaAs 
Ji<:0^ffltCj3(tl>^-^X£0S>&>*ffi-C't 1 0 OfgJili^ 
<^^, ifLtCiOs ;olt^J2 — ST'ii. n-Ga 

A s Jl<7)*Mt 7 jt n ^ii®-fb-f"-?> » 

[00 7 5] ]ii±*^^>. uv^v>®a^jfflv^s,r h 

[00 76] i:b«^J2, 3i:i:b«^M4, 5tiOj:b 

m.i)^h'^fiht^t£X o\z^ ^^'}Taymmm±M'y^mm^ 
m^m t L T u V vw^^ & ffl v ^ ^i^x-fc o -c 

hztt^x%h. 

[0077] 

[%BH^^?jja] mLmm.\^fzi. o hzmim i , 2 1 /^{i 

3 f Stl^O^HMll:^^^ t i mi . W^cr>mM t fzitTm 

mc^mm^z^-t^ s i s^c«s i ^b-^tj^ 

y y ^■fflcT);*'':^ hhXAs (r>7\mit^ii'x ^ 

ffl V tf - v/L- ^ y - - >- J; T S ti. o 
^ntc j; 19 . ^»ft:»jtg«^«B!c<7)ffl»'fb^^JS< .1 
i:^<, s it^Y^-bLX^m-thczti^z^h^^'J 

[0078] tfz. m^.2tmcnmmmmimi<zi:K 
a\ mimnm(r)-)j=mzi5\.^x . Asco7K*-ft;i^^"x 

ffij^ilciaSS fLT I ^ ^ . i tlic J: 0 . S i *i H ^- ^: 

hx^m-t^ z. t J; ^^-r y ro#«^^^tcKih^ 

[0079] S ^>tC. If^ll4iattc0^#:^«tci^l 

« s i ^t-^mtK imm i, 2±fz\t3 %m<r)mm^m 
-^i'mz^^-yXWii^Kh. zfi{,zi.^. siAi^'■:^-i: 
Lx^m-r^zh\,z^^^-T'')T(mmi^ti:<. d^o. 

m-h z t t^x^ h . 

[Hi] i^wmmmm wza^ihsi jis^o-^i-w^s 

t y rwm.nm\mt%^^'tm^mxh h « 

[112 ] *%0Hc7)M4^J2iC*3ttl. S i ?J|^C7)^^tf*SS 
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[03 ] *^0B^wsM3t3fc(ts s i mmco^^m'tm 



[01] 



[02] 



Si 

10^ 
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4000 

S^B : AsHs^^^Sftfi - - - lOOOtCCm 
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[06] 



10^' 
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4000 
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(72)^0^^ mm F^^— 5F004 M14 BA19 BD04 CAOl CA04 

*MMi=-ftBgKA^^rtlTS8#2-^ |il DAOO DBOl 

fOi£»1*j^^ai^ 5F045 AA04 ABIO AB17 AB18 ACOl 

AC08 AF04 CA06 CA07 DA53 
EB15 EE12 



